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1. BACKGROUND. Agency pol icy  r equ i r e s  t h a t  v i s u a l  a i d s  a s soc i a t ed  wi th  
f a c i l i t i e s  i n  t h e  National  Airspace System (w) and t h e  n a t i o n a l  
system of a i r p o r t s  have a  d e f i n i t e  conf igura t ion  f o r  e l e c t r i c a l  power. 
This  advisory  c i r c u l a r  conta ins  e l e c t r i c a l  power d e t a i l s  acceptab le  f o r  
nonagency owned l i g h t i n g  aids and agency owned f a c i l i t i e s  a s soc i a t ed  
wi th  these  systems. 

2 .  DEFINITIONS. 

a .  "Prime Power Source" denotes t he  normally a v a i l a b l e  supply of 
e l e c t r i c a l  power. This  is power fu rn i shed  by a  u t i l i t y  company, 
t h e  m i l i t a r y ,  o the r  Government agencies ,  o r  an agency prime power 
p l a n t .  

b.  " a e r g e n c y  Power u n i t  ( s )  " denotes m y  s e l f  -contained device, (e  .g . ,  
ellgine genera tor ,  b a t t e r y  backup, t h e m o - e l e c t r i c  device, e t c .  ) 
from which e l e c t r i c a l  power can be obtained upon f a i l u r e  of t h e  
prime power source.  

c .  "Al te rna te  Prime Power Source" i s  of t h e  type descr ibed  i n  paragraph 
a  above and i s  a  system s u b s t a n t i a l l y  s epa ra t e  from the  f i r s t  source 
i n  t h a t  it i s  arranged so t h a t  any s i n g l e  equipment f a i l u r e ,  acc ident ,  
l i g h t n i n g  s t r i k e ,  o r  damage which i n t e r r u p t s  power from the  f i r s t  
source w i l l  not normally i n t e r r u p t  power from the  second source.  

d. "Quality of Power" denotes t h e  a v a i l a b i l i t y  of useable  e l e c t r i c a l  
power. A power in t e r rup t ion ,  o r  a  v a r i a t i o n  of vo l tage  o r  frequency 
ou t s ide  t h e  s tandards  s e t  f o r  t he  f a c i l i t y  w i l l  degrade the  q u a l i t y  
of power f o r  t h e  f a c i l i t y .  

e .  "Continuous Power F a c i l i t y "  i s  a  f a c i l i t y  so  designated he re in  and 
provided wi th  t h e  q u a l i t y  of power requi red  t o  assure  t h a t  t h e  
f a c i l i t y ' s  s e rv i ces  continue t o  meet ope ra t iona l  requirements even 
i n  t he  event  of an extended widespread l o s s  of commercial power. 
Continuous power f a c i l i t i e s  s h a l l  have power Configuratior,  "A", a s  
s p e c i f i e d  i n  paragraph 4 a ( l ) .  See Appendix 1 f o r  a  l i s t i n g  of 
continuous power a i r p o r t s .  

f .  "Continuous Power Airpor t"  i s  an a i r p o r t  e q u i p p d  wi th  an emergency 
power u n i t ( s )  which w i l l  provide the  power requi red  f o r  f a c i l i t i e s  
on t h e  s e l e c t e d  runway t o  s u s t a i c  opera t ions  i n  VFR o r '  I F R  condi t ions  
i n  t h e  event  of an  area-wide o r  ca t a s t roph ic  type prime power f a i l u r e .  

g. "Unin ter rupt ib le  Power" i s  Configurat ion "A" power augmented, a s  
necessary, wi th  a  device which w i l l  a ssure  t h a t  power t o  t h e  load  
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is  not  i n t e r r u p t e d  during the  15  second t r a n s f e r  time allowed f o r  
Configurat ion "A". 

FAA POLICY. Pol icy requirements a r e  contained i n  Order 6 0 3 0 . 2 0 ~ .  The 
power systems f o r  NAS f a c i l i t i e s  s h a l l  be of q u a l i t y  s u f f i c i e n t  f o r :  

a .  Safe ty  of a i r c r a f t  movement. 

b. Xf f i c i en t  a i r  t r a f f i c  ope ra t ions .  

c .  Meeting requirements of n a t i o n a l  defense.  

d. Miniaizing inconvenience and cos t  t o  t h e  a v i a t i o n  c o m m i t y .  

ELFICTzICAL FO\JER COItFIGURATIONS . 
a .  Basic Configurat ions.  The minimurn q u a l i t y  of power needed a$ e 

f a c i l i t y  v a r i e s  wi th  t h e  e f f e c t  t h a t  an outage of t he  f a c i l i t y  
would nave on t h e  provis ions  of paragraph 3. The exac t  r e l a t i o n s h i p  
of an ind iv idua l  f a c i l i t y  t o  i t s  environnent i s  of coynse ,  unique; 
bu t  eech type of f a c i l i t y  ( e . g . ,  high i n t e n s i t y  runway l i g h t s ,  
c e n t e r l i n e  l i g h t s ,  e t c .  ) has been eva lua ted  f o r  c r i t i c a l n e s s  i n  t h e  
NAS. The eva lua t ion  r e s u i t e d  i n  t he  aevelopment of t h e  conf igma-  
t i o n s  l i s t e d  below: 

Configurat ion "A". This  conf igura t ion  s h a l l  provide f a c i l i t i e s  
wi th  power from an emergency power u n i t  w i th in  1 5  seconds a f t e r  
f a i l u r e  of t he  prime power source, except those Category I1 
l i g h t i n g  a i d s  ( ; is ted i n  paragraph 4 a ( 2 ) )  r equ i r ing  a  one-second 
t r a n s f e r .  De ta i l s  concerning Category I1 opera t ion  a r e  contained 
i n  Advisory C i rcu la r  120-29, C r i t e r i a  f o r  Approving Category I 
and Category I1 Landing Minima f o r  FAR 121 Operators .  The system 
s h a l l  c o n s i s t  o f :  

( a )  Connection t o  a  prime pover s o > n c e .  

( b )  Eaergency power u~ i t  ( s )  . 
( c )  Automatic t r a n s f e r  c a p a b i l i t y .  

( 2 )  Configurat ion " 3 " .  This  conf igura t ion  s h a l l  provide f a c i l i t i e s  
wi th  power from an  a l t e r n a t e  prime power source wi th in  1 5  
seconss a f t e r  f a i l u r e  of t h e  p r b e  power source exce7t those  
Category I1 l i g h t i n g  a i d s  r equ i r ing  a  one-second t r a n s f e r .  
These a r e  Category I1 high i n t e n s i t y  runway l i g h t s ,  c e n t e r l i n e  
l i g h t s ,  and touchdown zone 1l ;hts .  Tne system s h a l l  c o n s i s t  o f :  
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( a )  Connection t o  a prime power source.  

(b) Connection t o  an a l t e r n a t e  prime power source.  

( c )  Automatic t r a n s f e r  c a p a b i l i t y .  

(3)  Configurat ion "C" . Configurat ion "C" provides connecticns of 
t h e  f a c i l i t y  t o  a s i n g l e  power source. There a r e  no provis ions  
f o r  a l t e r n a t e  prime power o r  engine genera tor  s e t s .  A l l  
l i g h t i n g  aids not covered i n  Configurat ions "A" and "B" a r e  i n  . 
Configurat ion "C". Even though standby power i s  not  r equ i r ed  
f o r  Configurat ion "C", a higher  grade conf igu ra t iop  of power 
i s  encouraged f o r  a i r p o r t  l i g h t i n g  systems where a second 
source can be provided a t  a reasonable c o s t .  

b. COMBINED CONFIGURATIONS. Systems having two sources of power 
- ( ~ o n f i g u a t i o n  "A" and "B")  s h a l l  be designed so  t h e  second source 
w i l l  be a v a i l a b l e  t o  t h e  f a c i l i t y  wi th in  15 seconds a f t e r  i n t e r r u p -  
t i o n  of t h e  prime power, except that the  e s s e n t i a l  v i s u a l  a i d s  f o r  
Category I1 opera t ions  r e q u i r e  a one-second changeover t ime. Where 
t h e  second source of power i s  an engine generator ,  t h e  one-second 
changeover time may be obta ined  by powering t h e  v i s u a l  a i d  f a c i l i t y  
by t h e  engine generator  d u r i q  Category I1 opera t ions  using 
commercial power a s  t h e  second source ( s tandby) .  F a i l u r e  of t h e  
engine genera tor  p l a n t  i s  monitored by s a f e t y  devices  which 
au tomat ica l ly  t r a n s f e r  t he  f a c i l i t y  load  t o  commercial power i n  
a nominal one-secona chargeover t h e .  Af t e r  prime power i s  r e s t o r e d  
and s t a b i l i z e d ,  t he  f a c i l i t y  s h a l l  be au tomat ica l ly  r e tu rned  t o  t h e  
prime power supply, except where ope ra t iona l  po l icy  d i r e c t s  o the r -  
wise.  

5 .  DESIGN. Design power systems a t  a l l  f a c i l i t i e s  t o  meet t h e  requirements 
of t h e  app l i cab le  e l e c t r i c a l  codes. The d e t a i l e d  design requirements 
f o r  t h e  systems i n  t h i s  advisory c i r c u l a r  a r e  f l e x i b l e  t o  p e m i t  t h e  
equipment t o  be i n s t a l l e d  and operated wi th  mininun changes t o  t h e  
power d i s t r i b u t i o n  s y s t e ~  a t  t h e  a l r p o r t .  

a. Configurat ion "A" Power. ( s ee  Figure U, Appendix 2 , f o r  c o n f i g n a -  
t i o n .  ) 

(1) KirA Requirements. P r i o r  t o  t h e  s e l e c t i o n  of standby power 
equipment, determine t h e  k i i o v o l t  ampere (KVA) input  t o  t h e  
r e g u l a t o r .  Spec i f i ca t ion  values may be used f o r  t h i s  purpose. 
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(3) E3eyg;ze t h e  r e g f i a t o r  v i t n  t he  l i g h t i n g  l o z i  comet;-6. 

( c )  Ibieasure t h e  v o l t s  and Ycperes at. t h e  r e g d a t o r ' s  iry;-x 
z e m i n a l s .  Only Q5AiIT123 P~?S3?$?22 sho-Ad make the  
neasurernents a t  t h e  high vol tage  input  of t he  l-e5<2;or. 

( a )  If the  r e m a t o r  does not heve rate;  1026 connec'.eL i o  t i e  
o u t p x  c i r c z i t ,  c a l c u l a t e  t h e  KYA i n p - ~ t  t o  ",e reg-Ls;or 
;:ith r a t e d  load  connected. T i i s  c m  tie c a l c d i t e l  Ly 
dLvidLng the  r a t e d  k i lowa t t s  (M*:) of t h e  r e ~ d a k r  C;; t i e  
reg..Catorfs e f f i c i e n c y  and power f a c t o r .  Typicel czlc-;- 
i a t i o n s  a r e  shown i n  : : , --re 2, AppenCix 2,  ?age 3 .  

( a )  %sign  t h e  systecl t o  provide an automatic changeover f ro= 
zne p r h e  p w e r  t o  t h e  engine genera tor  e q u l p e ~ ;  k l t h l n  
15-seconds a f t e r  a power failu-re o c c ~ r s .  The dezeLle2 
cieslgn requirement f o r  t he  i n s t a l l a t i o n  nay vary t o  
confom wi th  l o c a l  condi t ions,  but  no v a r i a t i o n s  Ere 
p e m l t t e d  i n  t he  system's performance requirements.  
Addit ional  d e t a i l s  a r e  contained i n  paragraph 4b a n A  --I- i n  
9 ;  - .no < 
--;A - - ;, A~pec5ix  2, pa;e k .  

(c) If  t he  e ~ i n e  g e n e r i t o r  s e t  i s  not designeii t o  operaze 
continuously under a no-load condit ion,  provide a r e l q  
o r  sose o the r  p ro t ec t ive  device a s  shown ic f l g - ~ ~ r e  5. 
This r e l a y  prevents  t h e  e ~ ~ i n e  generator  s e t  f r o 3  03r2tir11 
v a l e r  a no-load con2l t ion  i n  case a power fai l .ze  o c c 3 z s  
when t h e  r e b ~ l a t o r f s  renote  con t ro l  s v i t c h  i s  is t h e  cff 
pos i t i on .  This i s  acconplished by by-passing the  co-;rci  
m i t c h  use5  t o  con t ro l  on-off  pera at ion o f  t h e  re--L~:cr. 



The ope ra t ion  of  t h e  engine genera tors  continuously under 
a no-load condi t ion  can a f f e c t  t h e  equipment 's perfornance. 

(3) Space and Ven t i l a t i on .  Provide adequate space and 
v e n t i l a t i o n  f o r  t h e  engine genera tor  equipment. The 
r equ i r ed  space, v e n t i l a t i o n ,  and engine exhaust provis ions  
w i l l  be c o n t r o l l e d  by t h e  KVA r a t i n g  of t h e  engine 
generator ,  t h e  design c h a r a c t e r i s t i c s  of t h e  equipment, 
and t h e  space r equ i r ed  t o  maintain t h e  engine genera tor  
s e t  and i t s  a u x i l i a r y  equipment. The engine genera tor  
should be loca t ed  as c lose  a s  p r a c t i c a l  t o  t h e  constant  
cu r r en t  r e g u l a t o r  it i s  serv ing .  Typical  equipnent l a y -  
out  and f l o o r  spaces a r e  shown i n  f i g u r e  4, Appendix 2 ,  
page 5.  

b . Configuration "B" Power. 

( 1 )  Connection Requirements. Obtain connections f o r  t h i s  configura- 
t i o n  wi th  one of t h e  methods l i s t e d  below. See f i g u r e s  1 B  and 
5 ,  i n  Appendix 2 ,  f o r  t y p i c a l  e l e c t r i c a l  diagrams and connection 
d e t a i l s .  

(2)  Dual Feeders.  Separate  f eede r s  t o  t h e  ex t en t  t h a t  e l e c t r i c a l  
malfunct ion o r  phys ica l  damage is  un l ike ly  t o  r e s u l t  i n  outage 
of both.  

c. Configurat ion "C" Power. This  conf igura t ion  has no provis ions  f o r  
standby power; however, Configurat ion "A" o r  "B" i s  encouraged f o r  
a l l  v i s u a l  a i d s  where it can be provided a t  a reasonable cos t .  

d. Category I1 Runway. Provide a one-second power t r a n s f e r  f o r  runway 
c e n t e r l i n e  l i g h t s ,  touchdown zone l i g h t s ,  and high i n t e n s i t y  runway 
edge l i g h t s  on Category I1 nunways. Methods c f  ob ta in ing  t h i s  one- 
second t r a n s f e r  a r e  contained i n  paragraph 4b. A t  Category I1 
l oca t ions  wi th  an engine genera tor  s e t ,  use a remote c o n t r o l l e d  
switch on t h e  L-821 c o n t r o l  panel  t o  s t a r t  t h e  standby power when 
Category I1 weather is  approaching. Provide a r ed  i n d i c a t o r  l i g h t  
on t h e  L-821 panel  t o  i n d i c a t e  "standby on" when t h e  engine genere tor  
i s  running. The use of t h i s  remote con t ro l l ed  switch i s  an in te r im 
procedure u n t i l  t h e  agency develops and p e r f e c t s  equipment t h a t  w i l l  
i n t e r f a c e  wi th  t h e  runway v i s u a l  range (RVR) readout ,equipment and 
au tomat ica l ly  s t a r t  engine genera tors .  I f  t h e  Category I1 runway 
has Configurat ion "B" power, use automatic t r a n s f e r  switches designed 
f o r  a one-second o r  l e s s  t r a n s f e r .  

e .  Emergency Lighting. An adequate number of battery-powered 
emergency lights should be available at all lighted 
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a i. ;:elncenance Controls .  Provide means i n  tne S;~SWE xnere?; ;he 

~ z i n t e n a c e  personnel c m  lock o . ~ t  con t ro l  swltcLe; Ln o r i e r  :; 
avo i5  the  equipment being turnad  on while m a i c c e m x e  persome: 
a r e  working on t h e  engine genera tor  equipment. 

g .  T e x i n a l  System I n t e g r i t y .  Recognizing t h a t  both Feaera l  Av l s t io r  
Administrat ion (FM) f a c i l i t i e s  and those  owned by t h e  a l r p r t  
sponsor must be ope ra t iona l  t o  provide b a s i c  landing m i n i r ~ s  
during a power f a i l u r e ,  FAA w i l l  not upgrade power t o  e x l s t i c q  - 
f a c i l i t i e s ,  un less  t h e  a s soc i a t ed  airport-owned f a c i l i t i e s  confom 
t o  t h e  app l i cab le  provis ions  of Order 6030.20, cu r ren t  e d i t i o n .  

a .  S w i n e  Generator S e t .  Unless otherwise spec i f i ed ,  s e l e c s  engLne 
genera tor  equipment designed t o  meet t h e  app l i cab le  indus t ry  
s t a n b r e s  and code requirements.  When t h e  engine genera tor  is 
s u ~ p l y L n g  power t o  FAA f a c i l i t i e s ,  t he  engine genera tor  u n i t  nus t  
meet t h e  requirements of S p e c i f i c a t i o n  F A A - E - ~ ~ o L ,  cu r r en t  e d i t i o n .  

(1) &nera l  Requirement. Provide an engine genera tor  s e t ,  f o r  
i n s t a l l a t i o n  i n  a s h e l t e r ,  t h a t  i s  automatic,  quick s t a r t i n g ,  
and capable of  car ry ing  r a t e d  load  a t  a l l  ambient tercperatures 
between 209. and 120?F. For temperatures  below 20%. , an 
a l t e r n a t e  t o  supplement s h e l t e r  hea t  is  a jack water hea t e r  
( i m e r s i o n  h e a t e r ) .  Standby equipment i s  r equ i r ed  t o  car ry  r a t e &  
load  wi th in  1 5  seconds a f t e r  a power f a i l u r e .  The output vo l tage  
of t he  genera tor  i s  a value acceptable  f o r  connection t o  t h e  
input  and con t ro l  c i r c u i t  of regulators .  Generators required 
f o r  ope ra t ion  of  r egu la to r s  have a  step-up t ransformer,  i f  
requi red ,  between t h e  r egu la to r s  and t h e  generator ,  Adequate 
vo l t age  i s  furnished f o r  t h e  r e g u & a t o r l s  c o n t r o l  circuits,  
The output  frequency of t h e  genera tor  i s  60 h e r t z ,  p lus  o r  
minus commercially acceptab le  to le rances .  Addit ional  d e t a i l s  
concerning the  engine genera tor  s e t  a r e  contained i n  Appendix 3 .  

(2)  Exhaust System. Provide exhaust s i l e n c e r s  (muff le rs )  and pipes 
a s  requi red  f o r  t h e  p a r t i c u l a r  i n s t a l l a t i o n .  The exhaust p ipes .  
when requi red ,  a r e  black s t e e l  i n  accordance wi th  American Society 
f o r  Tes t ing  and Mate r i a l s  (ASTM) Spec i f i ca t ion  A-53, Type F ,  
Grade A .  
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(3)  B a t t e r i e s .  Provide b a t t e r i e s  t h a t  have a te rmina l  vol tage 
s u i t a b l e  f o r  s t a r t i n g  t h e  engine generator  and a minimum wat t  
hour r a t i n g  as s p e c i f i e d  i n  S p e c i f i c a t i o n  F.U-E-220?1- Provide 
racks f o r  t h e  b a t t e r i e s  a s  requi red .  

(4 )  Ba t t e ry  Charger. Provide a b a t t e r y  charger  wi th  t h e  genera tor  
s e t  t o  assure  r e l i a b l e  s e r v i c e  from t h e  standby equipment. 
Unless otherwise spec i f i ed ,  b a t t e r y  chargers  meet t h e  r equ i r e -  
ments of  S p e c i f i c a t i o n  FAA-E-2204. 

Transformer. Provide, i f  required,  a s tep-up t ransformer t o  make 
t h e  output vo l tage  of t h e  engine genera tor  s e t  compatible wi th  t h e  
input  vo l tage  t o  t h e  r e g u l a t o r .  Transformers may a l s o  be used t o  
s t e p  down primary power and permit t h e  use o f  low vol tage automatic 
t r a n s f e r  switches and t o  supply con t ro l  c i r c x i t s .  S e l e c t  commercial 
equipnent conforming t o  t h e  app l i cab le  indus t ry  and e l e c t r i c a l  
s tandards .  S e l e c t  a t ransformer r a t e d  t o  sipply t h e  r equ i r ed  input  
KVA t o  t h e  equipnent cont inuously without t h e  t ransformer overheat ing.  

Fue l  Storage Tank. 

Provide t h e  f i e 1  s to rage  tank wi th  a f i e 1  gauge f o r  t he  engine 
genera tor  s e t .  Se l ec t  a tank wi th  capac i ty  adequate t o  provide 
r e l i a b l e  opera t ion  f o r  t h e  m i n h m  per iod  of time e s t a b l i s h e d  
by usage of t h e  standby equipment and se rv i c ing  f a c i l i t i e s .  
If no emergency opera t ing  periods a r e  e s t a b l i s h e d  l o c a l l y ,  
provide adequate f i e 1  tank  capac i ty  f o r  a t  l e a s t  24 hours 
continuous opera t ion .  When s e l e c t i n g  a p a r t i c u l a r  s i z e ,  
consider  t he  time r equ i r e6  t o  r ep l en i sh  t h e  f u e l  supply, t h e  
a v a i l a b i l i t y  of f u e l ,  t h e  a c c e s s i b i l i t y  of f u e l  under adverse 
weather condit ions,  f i e 1  r equ i r ed  f o r  maintenance t e s t  runs 
( ~ a r a g r a ~ h  lOc) ,  and t h e  frequency of maintenance inspec t ions  
of  t h e  f'uel tank and supply. 

Se l ec t  a f u e l  tank t h a t  meets t h e  requi renents  of t h e  National  
F i r e  P ro t ec t ion  Associat ion (NFPA) and l o c a l  codes. Provide 
f u e l  l i n e s  from t h e  engine generator  s e t  t o  t h e  tank  a s  r equ i r ed  
by t h e  e q u i p e n t ' s  design.  Provide an a u x i l k r y  tank  (day t s n k )  
and a t r a n s f e r  pump a s  requi red .  Storage and a u x i l i a r y  tanks  
should be vented i n  accordance wi th  WPA code. 

A t y p i c a l  f 'uel consumption f o r  a d i e s e l  engine dr iven  genera tor  
s e t  i s  2 . 5  ga l lons  per k i lowa t t  per  24-hour t ime per iod  a t  
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ra ted  load. A t yp i ca l  fuel  consumption f o r  a gasoline engine 
driven generator s e t  i s  4.0 gallons per kilowatt per 24-hour 
time period a t  r a ted  load. 

Mounting Pads. If required, provide a mounting pad (foundation) 
fo r  the  engine generator s e t  i n  accordance with the  manufacturer's 
ins t ruct ions  and the plans f o r  the  ins ta l l a t ion .  If required, 
provide r e s i l i e n t  o r  shock mounts o r  i so la ted  base t o  control  
v ibra t ion and noise. 

Conduit and Wiring. Provide a l l  conduit snd wiring i n  the  vaul t  o r  
engine generator she l t e r  i n  accordance with the  requirement of the 
National E l ec t r i c a l  Code and l o c a l  codes. 

Radiator A i r  Duct. Provide, i f  required, an a i r  duct from the  
engine radia tor  t o  a wall opening. The a i r  intake should be adequate 
fo r  proper operation and cooling of the equipnent. 

Switchboard. 

Frovide a switchboard with the engine generator s e t .  This 
equipnent has provisions t o  switch the regu la to r ' s  input from 
the prime power source t o  the standby engine generator within 
the required time in te rva l  a f i e r  power f a i l u r e  i s  detected. 
Use a t  l e a s t  a voltage sensing device t o  detect  a power f a i l u r e .  
When prime power i s  restored,  the  input t o  the  regulator is 
switched from the  standby power source t o  the  prime power source. 
The automatic t r ans fe r  switch meets the  performance requirements 
of F A A - E - ~ ~ O ~  This type of automatic switch used with the  
engine generator i s  acceptable f o r  Configuration "B" i n s t a l l a -  
t ions. 

The switchboard should include safe ty  devices consist ing of 
low o i l  cutout, kigh temperzture cutout, overcrank cutout, and 
ove r sped  cutout. The switchboard should a l so  include indica- 
t o r s  such a s  a voltmeter, ammeter, o i l  pressure indicator,  and 
water temperature indicztor.  

Provide a bypass switch as  indicated i n  f igure 3 t o  permit 
running the engine generator on manual s t a r t - s top  t o  f a c i l i t a t e  
servicing. The bypass switch meets the requirements of 
FL-2-2063, current edition. 
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7. INSTALLATION. 

a .  Configuration "A". 

(1) Ehgine Generator Set  and Accessories.' I n s t a l l  the engine 
generator and i t s  accessories in accordance with the  manufac- 
t u r e r l s  ins t ruct ions  and the plans fo r  the i n s t a l l a t i on .  The 
completed i n s t a l l a t i on  should meet a l l  requirements of the 
National E l ec t r i c a l  Code and l oca l  codes. A t yp i ca l  i n s t a l l a -  
t i o n  is  shown in f igure  4. 

( a )  A i r  Intake. Rovide  access t o  an adequate q u n t i t y  of 
a i r  f o r  the  intake of the  engine generator. A t yp i ca l  
a i r  intake system i s  shown i n  f igure  4. A wind baf f l e  
fence o r  other su i t ab le  provision may be i n s t a l l ed  t o  
reduce the back pressure imposed on the engine generator. 

(b )  Exhaust System. 

1 Support the exhaust pipe when it i s  i n s t a l l ed  through - 
a wall.  Where metal p la tes  o r  metal sleeves a r e  
required, use a layer  o r  layers  of f ireproof vibrat ion 
absorbent mater ia l  conforming t o  bWl'M Specificat ion 
(2-892. This material  i s  a t  l e a s t  l/8-inch th ick.  
If the exhaust piping and muffler a re  not protected, 
paint  them with heat r e s i s t an t  aluminum paint  conforming 
t o  Federal Specificat ion 1~2 -28. 

2 When the exhaust pipe terminates i n  a ve r t i c a l  d i rect ion,  - 
i n s t a l l  an exhaust pipe r a i n  cap unless otherwise 
speci f ied .  

( c )  Bat ter ies ,  Battery Charger, and Battery Rack. I n s t a l l  the  
ba t t e r i e s ,  ba t t e ry  charger, and ba t t e ry  rack a t  the  loca- - - .. 

t i o n  indicated i n  the fo r  the i n s t a l l a t i on .  Place 
the e lec t ro ly te  i n  the ba t t e ry  c e l l s  a f t e r  the ba t t e r i e s  
a re  i n  t h e i r  f i n a l  posi t ion.  

(2) Fuel Storage Tank and Lines. I n s t a l l  the  f u e l  storage tank 
and l i n e s  and auxi l iary  tank (day tank) i n  accordance with the  
equipment manufacturer's ins t ruct ions ,  NFPA code, and l oca l  
code requirements. Locate the tanks a t  the place indicated i n  
the  plans. 

(3)  Transformer. I n s t a l l  the  step-up transformer a t  the  locat ion 
indicated i n  the plans. Make connections t o  the transformer i n  



accordance wi th  t h e  e q u i p e n t  ae rLnac twer  Is i n s t r - x t l o n s  . 
(4) Nouoting Pads. I n s t a l l  t h e  zountin;: p i  a t  t h e  l o c a t i o r  

i n d i c i t e d  i n  t h e  plans.  The s i z e  an6 cons t rdc t ion  o: t he  ppti 
a r e  as s p e c i f i e d  i n  t h e  p lans  f o r . t n e  i n s t a l l a t i o n .  

( 5 )  Switchboard. I n s t a l l  t h e  switchboard a t  t h e  l o c a t i o n  indict i tez  
i n  t h e  p lans .  A t y p i c a l  l o c a t i o n  of t h i s  equipen:  i s  shown 
i n  f i g u r e  4. The i n s t a l l a t i o n  s h a l l  meet a l l  applica-2le code 
requirements . 

(6 )  Conduit and \?iring. I n s t a l l  conZuit and wir ing i n  accordance 
n i t h  t h e  National  E l e c t r i c a l  Code and l o c a l  code r equ i r enen t j .  . 

b. Configuration "B". The Configurat ion "B" power f o r  non-FX a i r p o r t  
l i g h t i n g  systems i s  normally i n s t a l l e d  by t h e  u t i l i t y  c o n ~ a n y ( s ) ;  
however, assurance should be obta ined  t h a t  t h e  i n s t a l l a t i o n  w i l l  
meez t h e  c ~ ~ i g u r a t i o n  and design requirements of paragraphs 4b and 
5b, r e spec t ive ly .  

c. Configurat ion "C". There a r e  no provis ions  f o r  t h e  i n s t a l l a t i o n  of 
standby power wi th  t h i s  c o n f i p a t  ion. Emever,  Configmat  i on  "J." 
o r  "B" is  encouraged f o r  a l l  v i s u a l  a i d s  where it can be provided 
a t  a reasonzble cos t .  See Figure 6 f o r  a t y p i c a l  e l e c t r i c 2 1  layout .  

a .  Sgster .  Check t h e  e l e c t r i c a l  conf igura t ion  of t h e  system t o  
determine i f  t h e  design requl renents  of zhio ~ d u i s c r y  c i rcu l t i r  a r e  
appl ied.  

b. Engine Generator Se t .  

(1) Inspec t  t h e  engine genera tor  s e t  and i t s  acces so r i e s  t o  ob te in  
assurance t h a t  t h e  e q u i p e n t  i s  i n s t a l l e d  i n  accordance wi th  
t h e  e q u i p e n t  nanufac tu re r ' s  i n s t r u c t i o n s .  

( 2 )  Check t h e  mounting of t h e  engine and genera tor  t o  determine i f  
t h e  e q u i m e n t  i s  secure ly  mounted. 

(3) Check a l l  pipes,  conduits ,  and acces so r i e s  t o  determine if  each 
i t e n  i s  secure ly  fas tened .  

(4) Check a l l  wi r ing  t o  de te rn ine  i f  it i s  c o r r e c t  and t h a t  a l l  
connections a r e  secure.  



Fuel Storage Tank and Line. Inspect the  f u e l  storage tank, 
aux i l i a ry  tank (day tank), and l i n e s  t o  determine i f  the equipnent 
i s  properly i n s t a l l e d  aria t h a t  there  are  no f u e l  leaks. 

Bat ter ies .  Check a l l  connections t o  determine i f  they are  secure 
and that the  e l e c t ro ly t e  i n  the  ba t t e ry  c e l l s  i s  a t  the  proper 
l eve l .  

Output Voltage. Check the  output from the engine generator s e t  t o  
determine i f  the  voltage is  adequate f o r  the  regula tor ' s  input 
power and control  c i r cu i t s .  Make t h i s  check p r io r  t o  connecting 
the  regula tor  t o  the  engine generator s e t .  

9. TESTS. 

a. Engine Generator Set and Switchboard. 

(1) Conduct t e s t s  recommended in the  manufacturer's ins t ruct ions .  

(2) Test the  i n s t a l l a t i o n  by operating the  system continuously f o r  
a t  l e a s t  one hour. I n  addition, simulate a t  l e a s t  10 power 
f a i l u r e s  and check the  s t a r t i n g  time of the engine generator 
equipnent. Check the operation of a l l  safe ty  and indicating 
devices speci f ied  i n  paragraph 6g. 

(3) Test the  operation of the bypass switch. 

(4) Test t he  operation of components used t o  obtain m automatic 
t r an s f e r  of power from the  prime source t o  the standby equip- 
ment. 

b. Batteries.  Test the  b a t t e r i e s  t o  determine i f  the spec i f i c  gravity 
is  within the  range recommended by the  manufacturer. 

10. MAINTENANCE. 

General. The equipnent manufacturers issue spec i f i c  ins t ruct ions  
f o r  t h e i r  engine generator equipnent. These ins t ruct ions  contain 
information obtained through experience and they a re  provided t o  
assure r e l i ab l e  and e f f i c i e n t  service from the  equipnent. In  view 
of t h i s ,  the ins t ruct ions  should be read, understood, and followed. 
Only qua l i f i ed  personnel should be allowed t o  maintain the engine 
generator s e t  and i t s  accessories. 

Engine Generator Set. Perform preventive maintenance on the  engine 
generator s e t  i n  accordance with equipnent manufacturers' ins t ruc-  
t ions. 
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02era:ional Check. Unless 
t i o n e i  check of t he  engine 

o the rd l se  
generetor  

spec i f i ed ,  make a weekly operi- 
and a s soc i e t ed  e q u i g z e n ~  Y:. 

02e r s t lng  the  energenc; s y s t e a  f o r  one n o s  ~ i n i z j s ,  wrrile I t  I s  
supplying power t o  t h e  l i g h t i n g  systems, p r e f e r a ~ 1 y  a t  -,axl-,.m 
br igh tnes s .  Since the  engine genera tor  feeds t h e  l i g h t i z z  syste-  
r a t h e r  t h a r  a l oad  bank, coordinate  a l l  ope ra t iona l  checks wi th  
tower personnel .  

Vault  o r  S h e l t e r .  Keep t h e  enclosure housing, t h e  engine genera tor  
s e t ,  and i t s  acces so r i e s ,  c l ean  and unc lu t t e r ed  t o  prevent d i r t  
from zccumulating i n  c o n t r o l  compartments and t o  allow equipment t o  
be zcces s ib l e  a t  a l l  t imes.  Mount l e g i b l e  w a x i n g  s igns  i n  conspic- 
uous l o c a t i o n s .  

Tank and Fuel  Line. Check f u e l  tank covers and f u e l  l i n e  a f t e r  
each r e f . ~ e l i n g  t o  determine t h a t  t hese  components a r e  secure and 
t h a t  t h e r e  a r e  no f u e l  l eaks .  

Spare Ta r t s .  Stock adequate spare p a r t s  f o r  miantemace purposes.  
,--a J ~ ,  t he  manufacturer 's  i n s t r u c t i o n s  a s  a guide concerning nslntenance 
speres  . 
Log. Keep of l o g  of engine genera tor  ope ra t ing  hours ( o r  provide an 
e l z ~ s e d  time meter)  and a record  of maintenance work performed on 
the  e q u i p e n t  . 
Fuel  Supply. E s t a b l i s h  a r egu la r  schedule f o r  checking f u e l  supply. 
The r e g u l a r i t y  shoald be e s t a b l i s h e d  on the  b a s i s  of  t h e  type 
facility, l o c a t i o n  of t he  engine genera tor  s e t s ,  and l o c a t i o n  cf  
f u e l  s q p l y .  For e x m p l e ,  thought must be given those loca t ions  
where near  Category I1 minimum e x i s t  f o r  s e v e r a l  days a t  a t i n e .  

REDUCING ELECTRICAL FOwZR ITTmUPTIONS.  The sec t ions  of Order 6950.11.~) 
pertain:% t o  non-FA4 a i r p o r t  l i g h t i n g  systems, a r e  app l i cab le  t o  t h i s  
c i r c u l a r .  

. Outages. 

(1) Zxcessive f a c i l i t y  outage time and preventable  i n t e r r u p t i o n s  to 
e l e c t r i c a l  power se rv i ce  have occurred a t  many loca t ions  due t o  
f a i l u r e  o r  malfunction of e l e c t r i c a l  d i s t r i b u t i o n  s y s t e m ,  
standby power equipaent ,  and power and con t ro l  cab les .  These 
f a l l u e s  have o f t e n  been c o ~ ~ o u n d e 2  by a lack  of sys t en  
f a a l i i a r i t y  of on-auty personnel .  Other power i n t e r r u p t i o n s  
and ins tances  of unacceptable f a c i l i t y  ouzage time have been 



caused by the  unavai labi l i ty  of qua l i f i ed  technical  maintenance 
personnel who could rapidly diagnose the  ca.ae of an e l e c t r i c a l  
power f a i l u r e  and take quick corrective act ion t o  res to re  
service.  Some f a i l u r e s  have been due t o  power system def i -  
cienzies not p r e ~ ~ i o u s l y  recognized o r  reported.  Delays In 
res to ra t ion  of power service have of ten  been caused by lack 
of updated "as-bui l t"  drawings which correct ly  depict e l e c t r i c a l  
d i s t r ibu t ion  systems, switching equipnent, emergency power 
equipnent, and cable routing associated with the affected 
f a c i l i t y .  Other delays i n  res to ra t ion  of service  have been 
due t o  time involved f o r  maintenance personnel t o  obtain keys 
t o  gain access t o  locked areas such as engine generator bui ld-  
ings, power vaul ts ,  substat ions,  e t c .  Other f a i l u r e s  and 
service in terrupt ions  have been caused by construction crews 
accidently cut t ing power o r  control  cables t o  f a c i l i t i e s .  

( 2 )  Fac i l i t y  outages and delays i n  res to ra t ion  of power service 
caused by the  problems outl ined above can be minimized by 
properly trained,  competent, on-duty technical  maintenance 
p r s o n n e l  who are  familiar with l oca l  e l e c t r i c a l  power systems. 
They must have the  technical  knowledge and capabi l i ty  t o  
properly analyze and correct  o r  prevent power systen: problems. 

b. Federal Energy Regulatory Cammission. Order 6950.11, current ed i t ion ,  
takes i n t o  consideration the p o s s i b i l i t y  o f  a power shortage which 
has been pointed out by the Federal Energy Regulatory Commission and 
has already af fected  certa in  areas o f  the Nation. The FederalEnergy Regu- 
latory Commission has indicated that  the e l e c t r i c a l  power shortage 
-11 contlnue i n t o  the next several  years.  In the event a shortage 
o f  e l e c t r i c  energy should develop, the following s teps  may be 
taken by the power companies: 

(1) Make f 'ull  use of interconnection capacity t o  del iver  addi t ional  
power t o  the  af fected area.  

(2) Reduce the use of e l e c t r i c i t y  by the affected power industry 
i t s e l f .  

(3) Drop in te r rup t ib le  loads i n  accordance with provision(6) of 
contracts .  

(4 )  Request large  i ndus t r i a l  power users t o  reduce t h e i r  nonessential 
load. 

( 5 )  Reduce generated output voltage (not more than 5 % ) .  
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C u r t a i l  s y s t e c  load by s e l e c t i v e l y  d r o p p i x  loads. The f i r s t  
t o  be dropped would be i n d u s t r i a l  users ,  i f  t h i s  i s  i n a d e q ~ a t e ,  
p a r t s  of serv ice  areas  could be cut  o f f  f o r  shor t  p e r i o j s  of 
time a l t e r n a t e l y .  Service t o  e s s e n t i a l  p ~ b l i c  f a c i l i t i e s  w i l l  
be maintainee. 

A f'urther p o s s i b i l i t y  under study i s  an o v e r a l l  reduct ion i n  
frequency. Any reduction should not exceed .3 he r t z .  
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APPENDIX 2. cor?rmous POWER AIRPORTS 

fLlbuW%w (ABQ Milwaukee (w) 
hdrews  AFB (AIM) Minneapolis (MSP) 
Atlanta (ATL) Nashville (BNA) 
~ s l t  b o r e  (BAL ) Newark (EWR) 
Bismarck (BIS) New Orleans ( M S I )  
B i s e  (BOI) New York (JFK) 
B s t o n  (BOS) New York (LW) 
Chicago (ORD) Oklahoma City ( 0 ~ )  
Chicago (w) 
Charlotte (CLT) 

( O W  
Ontario, California (o~T)  

Cincinnati (WG) Philadelphia (PHI,) 
Cleveland (CLE) Phoenix (PHX) 
Dallas (DAL) Pittsburgh (PIT) 
Eenver (DEN) Reno (RNO) 
Des Wines (DSM) Sa l t  Lake City (SLC) 
Detroit  (MW) San Antonio (SAT) 
E l  Paso (ELP) San Diego (SAN) 
Great Fa l l s  (GTF) San Francisco (SFO) 
Houston (HOU) St .  b u i s  (STL) 
Indianapolis (ID) Sea t t l e  (SEA) 
Jacksonville (JAX )   am pa. (TPA) 
Kansas City (MCI) Tulsa (m) 
L a  Angele s (LAX) Washington (EA) 
Memphis (MEM) Washington (-2D) 
Miami ( N U )  Wichita (ICT) 





CONSTANT CURRENT REGULATORS7 
NOTE: 

/ 

PRIME TRANSFORMERS, DISCONNECTS, 

ISOLATION SWITCHES, 
PROTECTIVE DEVICES, POWER 
QUALITY SENSING DEVICES, 

ETC.  NOT SHOWN. 
d 

A - 2  ENGINE GENERATOR ADJACENT TO VAULT 

A- l  ENGINE GENERATOR IN VAULT 

FEEDER IN CONCRETE ENCASED DUCT OR 
STEEL CONDUIT, WITHOUT SPLICES OR 
INTERMEDIATE MANHOLES. 

ENCLOSURE 

b + 
PRIME 

4 CONSTANT 
CURRENT 
REGULATORS 

b 

ENG / GEN VAULT 

PRIME 

A - 3  ENGINE GENERATOR REMOTE FROM VAULT 

0 

REGULATORS '.i. 
i , 

'CONSTANT 
CURRENT 
REGULATORS 

ENGIGEN VAULT 

A- 4 AGENCY PRIME POWER AT VAULT 
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- CONSTANT 

CURRENT 
REGULATORS 

B-I TRANSFER SWITCH AT VAULT 

FEEDER IN CONCRETE ENCASED 
DUCT OR STEEL  CONDUIT, 

INTERMEDIATE 

B - 2 TRANSFER SWITCH ADJACENT TO VAULT 

DUAL FEEDER 

- CONSTANT 
CURRENT 

REGULATORS 

Ci__ PRIME AND ALTERNATE POWER SOURCE 

8 - 3  TRANSFER SWITCH REMOTE FROM VAULT 

FIGTJiE 13. CONFIG'LTRATION "5" E2JCCTRICAL POWER 
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INPUT POWER - 

CONTROL 
CIRCUITS - 

VOLXTER ADEQUATE FOR 
HIGH VOLTI",GE MEi'iSUREKKTS. 

SEE ROT9 1. 
AMMETER 

CONSTANT CURRENT 
REGLJLATOR 

- 
OUTPUT 

TO SERIES 
CIRCUIT 

TYPICAL CALCULATIONS 

1.  Measured KVA 
a .  V o l t s  = 2400V 
b .  Amperes = 17.OA 

NOTES : 

1. Only q u a l i f i e d  p e r s o n n e l  
s h o u l d  t a k e  v o l t a g e  and 
c u r r e n t  measurements .  

2 .  S u i t a b l e  m e t e r s  s h o u l d  be 
u sed  t o  t a k e  v o l t a g e  and 
c u r r e n t  r e a d i n g s ,  

3.  Pover  f a c t o r  c o r r e c t i n g  
c a p a c i t o r s  r a n  be o b t a i n e d  
i n  a c c o r d a n c e  w i t h  t h e  
r e g u l a t o r  m a n u f a c t g r e r  ' s  
recommendat ions  t o  r a i s e  
t h e  power f a c t o r  above  0.7.  

c .  KVA I n p u t  = V o l t s  x Amperes 2400 x 1 7 . 0  = 40.8KVA 
1000 1000 

2 .  C a l c u l a t e d  KVA 
a .  KW = 30 
b .  E f f i c i e n c y  = 0 . 9 2  ( o b t a i n  t h i s  v a l u e  from a p p l i c a b l e  

a d v i s o r y  c i r c u l a r  f o r  r e g u l a t o r , e . g . ,  
S p e c i f i c a t i o n  L-828)  

c .  Power F a c t o r  = 0 . 7  (same a s  n o t e  f o r  b .  above )  
d .  KVA I n p u t  = K W 3 0  = 46.6KVA 

E f f i c i e n c y  x Power F a c t o r  0 . 9 2  x 0 . 7  

3 .  I t  i s  normal  f o r  t h e  measured  KVA t o  be l e s s  t h a n  t h e  c a l c u l a t e d  
K V A ,  however ,  t h e  c a l c u l a t e d  KVA s h o u l d  be u sed  f o r  d e s i g n  
p u r p o s e s .  The d i f f e r e n c e  i n  t h e  v a l u e s  c a n  be caused  by t h e  
r e g u l a t o r  h a v i n g  a  h i g h e r  e f f i c i e n c y  and power f a c t o r  t h a n  
t h e  v a l u e s  u sed  i n  t h e  c a l c u l a t i o n s  o r  by t h e  l o a d  on t h e  
r e g u l a t o r .  

FIGURE: 2 .  TYPICAL K%A INTUT REQERBEXTS 



RED LIGHT TO ' 
INDICATE WHEN 
STANDBY IS 
RUNNING 

i 
RELAY TO PREVENT 
NO-LOAD OPERATION 
OF ENGINE GENERATOR 

T, - SET. ISEE NOTE 51 

BY -PASS SWITCH IN ACCORDANCE 
WlTH F A A - E - 2 0 8 3  0 .  

3 THE RELAY SHOWN IN REGULATOR'S 
CONTROL CIRCUIT IS NOT REQUIRED 
IF  ENGINE GENERATOR SET IS 
DESIGNED TO OPERATE UNDER NO - 
LOAD CONDITIONS. 

4 AT CATEGORY II LOCATIONS. USE A 
REMOTE CONTROLLED SWITCH ON 
THE L - 8 2 1  PANEL TO ACTIVATE THE 
CIRCUIT REQUIRED TO START THE 
ENGINE- GENERATOR WHEN CATEGORY 
II WEATHER I S  APPROAHING A RED 
INDICATOR LIGHT ON THE L 821 
PANEL INDICATES "STANDBY ON "WHEN 
THE ENGINE- GENERATOR SET I S  
RUNNING 

5 IF  HGH VOLTAGE AND LOW VOLTAGE 
REGULATORS ARE SUPPLIED BY A 
SINGLE ENGINE GFNERATOR. PROVIDE 
THE NECESSARY ACCESSORIES AN0 
SECTIONALIZE REQUIRED LOADS FROM 
LOADS NOT TO BE SUPPLIED STANDBY 
POWER 

6 THE SEQUENCE OF OPERATION OF THE 
SWITCHBOARD AND ENGINE - GENERATOR 
SET IS I N  ACCORANCE W l T H  
MANUFACTURER'S RECOMMENDAT IONS 

FIGURE 3. TYPICAL WTRING DIAGRAM FOR CONJ!IGUR/\TZON "A" MWPX 



E O U I P M E N T  L A Y O U T  FOR C O N F I G W A T I O N  'A' POWER 

D E T A I L  'A' 

I TI€ SWITDBOIRO IS WOT RLOUREO TO BE 
MOUNTED ON T N  E M  WWLRATOR 
YaMTlNG PAD IT YAY BE WALL MOUNTED 
gA INSTALLED AT A W  CONMMENT LOCATION. 

2 TYPICAL FLOOR SPACES FOR A 37 5 MVA 
E N G W  GENERATOR SET WITH AUXILIARY 
EOU1PYENT ARE 12' WIDTH X 16' LENFT H 
U(O 15' WIDTH X 17' LENGTH. RESPECTIVELY. 
SPACES FOR UNITS LARGER THAN 7 5  KVA 
SHOUCD Bt IN ACCORDANCE WITH 
MANUFACTURERS RECOYIYENDATIONS 

FIGURE 4. TYPICAL EQUIPMENT LAYOUT FOR CONFIGURATION "A" POWER 
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L-821 
CONTROL PANEL 

I N  TOWER 

VAULT 
---L--- 

REMOTE CONTROLLED 
PRIMARY O I L  SWITCH 

120 VOLT 60 Hz 
FROM SOURCE 
CONNECTED TO 
PRIME POWER 

t 
CABLES 

TO S E R I E S  
C I R C U I T  

F I G U R E  6. TYPICAL WIRING DIAGRAM FOR C O N F I G W T I O N  "C" POWER 





APPENDIX 3 .  ENGINE GENEXATOR EQUImulEmr PERFORMANCE FtEQUIREMEmS 

REFERENCED SPECIFICATION. Specification FAA-E-2204, Engine Generator 
Sets, 5W t o  3 W ,  may be used a s  a guide in selecting standby power 
equipnent. Inasmuch as  the reqwkements for  a i rpor t  l ight ing are not 
as r i g i d  as those f o r  supplyins mwer t o  radar and communication 
f a c i l i t i e s  operated and maintained by our agency, the requirements in 
FAA-E-2204 may be modified as  indicated i n  paragraph 2 below. 

M3DIFICATION TO SPECIFICATION FAA-E-220h PAGES 3 -32: 

3.1 Description 

Modify t o  permit t ransfer  switches t o  be mounted on the wall i m t e a d  
of on the engine generator. 

Interchangeability 

Delete. Not applicable. 

Painting 

Elodify t o  eliminate any cer ta in  color, t o  permit use of 
manufacturers standard color8 . 
Spare Parts 

Delete 

Nameplate and Ser ia l  Numbers 

Delete requirements fo r  FAA standard m e p l a t e .  Al l  other 
nameplates should be required. 

3.2.10 Instruction Book 

Delete a l l  reference t o  Specification FAA-D -2494. 

3.3.2 Engine Description 

In  the second paragraph, t h i s  specification s t a t e s  tha t  the 
"MaxFmum brake horsepower and speed of the engine s h a l l  be as 
specified i n  the Classi f icat ion Table, Figure 1." This 
Classi f icat ion Table should be modified t o  delete the developed 
horsepower a t  synchronous speed and permit higher speed on the 

- - - 
larger  plants. 

Page 1 



3.3.10 Governor and Frequency Regulation 

Close tolerances on frequency requirements may be relaxed. 
Standard commercial tolerance i s  acceptable. 

3.4.1 Generator 

Eliminate the  requirement f o r  pa r a l l e l  operation. 

3.4.11 Load Test Jacks 

Load t e s t  jacks a re  not required and should be eliminated. 

Automatic Power Transfer Equiwent 

Modify t h i s  item t o  permit the  t r ans fe r  switch and equipnent t o  
be mounted on the wal l  adjacent t o  the engine generator. 

3.4.12.2 Automatic Transfer Switch 

Modify t o  permit wall  mounting. 
t 

4. INSPECTION AND TESTS 

5 .  PREP~WLTION FOR DELIVERY 

A l l  reference t o  the  t e s t s  and inspections shown in 4.1 t o  4.2.5 
pages 32-42 inclusive, should be deleted. However, the  manufacturer 
should ce r t i f y  t ha t  the plant  M i s h e d  w i l l  meet the  above t e s t s .  

Page 44 - CLASSIFICATION T A X 3  

Develop HP a t  Synch. Speed 

Delete developed HF a t  synchronous speed. The manufacturer must 
supply an engine of su f f i c ien t  horsepower r a t i ng  t o  develop the  
full KVA r a t i ng  of the plant .  

Maximum Speed RPM 

Increase a l l  1200 RPM t o  1800 RPN. 
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